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(Nid-i) - Cui )0-bZnO-cFe2 O 
3 tLfci^ltZ, x = 0. 1-0. 8, a+b+c=l 
00, b=0-35 (b = 0*>^O) , c=47. 5- 
48. 5fcU HUiaxt^;^7x7-f 
£kO* a- 'J -iB&# 1 0 0 riiLLT'£> & . 
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x. igie^e^M7x7^ hm$mcvjam&o&& 

IE^h*^M7x7^ Flttffl«h ( N i 
(l-j) -Cui ) O - bZnO - cFez Osi: LtzM> 
x = 0 . 1-0. 8, a + b + c = l 00, b 
= 0-35 (b = 0k#tf) , c = 32M8. 5 £: 

•j-mu o o*cmLX*fohz\tzm®it-th<< y? 
99. 

m$m) m$.mim<7)j>y?9{z&^x, m 

IEXt^i7x7^f hIW»»^a (N i 
<i-*) -Cui ) O - bZnO - cFez Ost L£*§ 
x = 0. 1-0. 8, a+b+c=100, b 
-0-35 (b = 0k-£t?) , c = 4 7 . 0-48. 5 

-y i o ot^Uir&s ; t fcft&fc-t s 4 y 

[11^4 ] ft^^E!^ y?9 ^fcfcwc, m 

^a(Nid-i) ■ Cui ) O ■ bZ nO ■ c Fez O 
3 bltzM^lZ, x = 0. 0 5-0. 55, a + b + c 
= 100. b=ll. 0 — 25. 0, c=44. 0—4 

[00 0 1 ] 

[mm±Mftm#m xt^;H7x7^f b 

?4)viti$m yy99&kxmmm i mmzmt& 
i><r>xhi. 

[0002] 

4y9 f 9 9\,z&ux\t. w 

«HaK, Mn-Zn|7x7-{^Ni 
-Zn|7x7^f h^. Mn-Mg-Zn^rftf<£*l 

r)-fimZtiX^&Ztih<7)A¥*;m7 ±7-4 h 
Zn^7x7^ Mi, W<03M*3^<OiagElgH£^ 

■fS«"Cffifflsnrv^. ttz, jyy??kix\z, 
&%£wmx'h6t>\ xtejEb%&iim&n\ i 
tztf^x, ft&x^mztixu&m&mmxv^fu 
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4. 

[0003] «4 N >f y^? *ut. 4«L WH^fk 

;o7x7^ hm&ttmtmmzm^tixBtft 
i-&4yy?9<mmmbvx. ^mztix^&xo 

b, M-suzmmty^yj hmvft&r&ishQm: 

10 <ofctf>£, 4 y?7?0>4 y?9 fyxwgfflmtK 

7i^ btJP*)4>JS^<Wft:ejS^U, AvytfO 
4 $ yxco%mm*'hZ < ?&X£&%%tiX^ 

I. 

[0 0 04] tfc s ^*-??4MZ&mtlhM\m 

y^mm^mmxm^tih * 3 =m mzizm 

n-Zn|7x7^ htf®mZtlX^& . 
20 [0005] 

%hcr>X\ mi<^\ LtztfnX, JMmzii. 7 
[0006]^ 7x^ Nfflttt*m^^»tii**iS 

[0007] ttz, ^s-?n4 Mzmztitmm 

[0 0 08]*^B<0®l^aH«i. xt*;H7x7 
yx^^it^if r*s A y?9 9 t&&th z. t 

40 

[0009] *^wfS2tf5Hiaii. msuf «^«ya« 

*h<iy¥99Z®.m&z\Mzfoh. 
[0010] *3SE«9*3<0Mtt. €^^Hx5r^-r 

[00 1 1 ] 

my*.?* hMm®b®mm£itixmzti$> 
50 t-^M^^^t*)i^, friexe^/i/S7x 
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[0012]**:* *%ffl£Xti\f. i!W >¥9 9\z 

a(Nid-i) - Cui)0-bZnO-CFe2 03 
t Ltl^&lZ, x = 0. 1-0. 8, a + b4-c = l 
00, b = 0-3 5 (b = 0t^tf) , c-32-4 
8 . 5 4: U Htfiexf^M^x^^ h®tttm 

«o*a-y-i«#i oomh-c*s.r t fcwafc* 
s^fy^^fi^ns, 10 
[ o o 1 3 ] *^c«tntf , miE-f yf? ft 

a (Ni(i-i) -Cui )0-bZnO-cFe2 O3 
tttcm^iZ^ x = 0. 1-0. 8, a+b+c=l 
00, b = 0-3 5 (b = 0 t£tf) , c=47. 0- 
4 8. 5fcU raxe*/UM7x7>f HKtttJ 

j.— u 1 0 0 mht* &zt 

[ 0 0 1 4 3 * . Mmzkti\t. mm ?iz 
swc , mmmftmmwz 200 okg f /mm* u 20 

^h(Nid-i) ■ Cut ) O ■ bZnO • cF 
e 2 O3 a/L^:, x=0. 05-0. 55, a 
+ b + c = 100, b= 1 1 . 0-25. 0, c = 4 

4. 0-49. iti-tctzmLtthmammt 

[00 15] 

[Hffiffl] *%W%1*. S«fcit£Sfc*:*SII. EOT 
[0016] tfz. ;^t*n^7x7>fnattfflH 

$9±f££a (N i ■ Cui ) O ■ bZnO • CF 

e 2 O3 fcLfc^fc, x=0. 1-0. 8, a + b + 
c=100, b = 0-3 5 (b = 0i>$ts) , c = 3 2 
-48. 5fcU Xt:^i7x7^f l-ffitttm 40 

<7)**->J -?S£T c 1 0 omhT&S i fc fcifcll 

[0017] x=0. 1-0. StltzCOlZ. 7x7^ 
hffl«$^^f«^0. 1-0. 
t£*rf^T'£>&, *£b=0-3 5 (b = 0t^ 

^fcJtefcTc^^frfci&lV ZnOSift{Cj;£jE 
^m^l#t^=S:<^^^r$>^, &tz, c = 3 2 
-4 8. 5fcLfctf)li. 4 8. 5OTT58ffi*jtif9fflJK 50 



&ffl¥6- 140229 

4 

ffifttfafc^U 3 2OTT!I*ffifttana^6fr 
[00 18] ifc. 7x?4 hMOTc£l00 e CJit 

RBM£8 0mt£»TCiJ:-«*§£\ PWctl 
T(i 1 0 omk^£fc££fctf>-C*>£ • 
[00 19] &tz, A jut te. 0-6 0'CiIi5tt^7x 

ao-c *±, 100kHz. 2 0 < Cti5«t-6 7x7>f hattt 
-jE/o -c ) /uwc } X ( 1/6 0) x 1 0 0 <%/ 

[0020] Jt«»9S^ju*«1#^ii4ffl«<fi«^4' , C 
ti, MieC (Fe 2 03 «*|fi£) £47. 0-48. 5 

L£/h3<-f£ c=47. 0-48. 5 

fcUytefi* c#4 7. 0OT"r*S«^C(iAL3&s 

Xh 0 . c #4 8 . 5 JSLhfc** t A L«ti| 

mcommmz 2 0 okgf /m^OTt-rsi t 

ffiilWfttf SPtt** 2 0 Okgf /mm 2 OTi: LfctfXi, 
2 0 0kgf/mm2 JJLbt-rSfcAL^Mft^JiJirt*^ 

[00 22] IQftWIl 

OT^n-CV^N i-Zn|7x7-f htrCiW^A 
jui #0. 0 5%/ a CtO%/ e CcOTO^A¥U. ^ 

lmmT'^§3mm(7)^3jnlt^, ^^C. HM^i3 
■C*UJtlS^fcH«WS!Sfc (b = 20. 2 5, 3 0(3^ 
JCE) CiO, Axti ^'-0. 05%/°C. - 0. 12% 
/°C. -0. 2 5%/°C^Ni-Cu-Zn^7x7-f 
htt®£'&. ^lmm^3mm^»lUc t 

[0023] WZ^ Z\tlt>7*y4 h^tl@30jum 

ommmm* 1 5 om^hu^. 1 5 owj 

5X1. 5X3. Smm^l^rft^^-^HM 

[0024] mz. 500kHzt0. lmA«^ 
SSt. YHPiHyt-rx*T7^1f-££fflL 
-2 0 6 C-8 0 i C£0^HHfeit^^n^ : t-;I/HS 



5 

o*c-8 O'CitZ&ttuyytfyxcom.^t* 2 0 

X^L¥AL {%) £#£>l>^ AL= { (Lso-c - 
L-20 x:/L2o^ }X100 {%) b^flh. <I<IT' 

L-20 <cii-20*c(z&w&jyy7?yxLtl. l 
2*v&20*c!,zM-f$>'tyy7?yALi u Lso^a 
&o°azmz>4 y?? ? y^Lt-th * muz. iti 
h^-jumoj yy??<7)i&fmitm&Lt, 

ji>vmM yw < < =srs <r t 

\oo25\ mum 

*Bl£Jt£23 (N i(i-D ■ Cm ) O ■ 30ZnO ■ 
47Fe 2 O3 i:U ::tx = 0, 0. 1, 0. 2, 
0. 3, 0. 4, 0. 5, 0. 6, 0. 7, 0. 8, 
0. 9, 1. Ot^J:^:,M(a-Fe 
2 0 3 ) fciMt- (N iO) fcKfl3&2ffl (Cu 
O) aUfiHtagifi (ZnO) fcJgflfcU tf-Zl^MC 
T2 0B5IOT5SS£Ui. 

a*8 0 0iC?2l$ia(K£LfcflL #-;U$;WrC3l$ 
[0026J&£, ;n«TO:PVA^iwt% 

iKiB^UrflL ^E2 t o n/cm* XW&&1 8 
mm. f*If&ftl 2mm. m%%)7 mm(7)fmfat%:Z> X 

Diz&mzmi. fmmttz. mz. ztikm&K 

[0027] £ftfc#BSf*fcE£0. 26mm^ 

Ml»io0tiiucfi YHP»ri-7>fif 

-£ffl^T. 0°C-6 0°C<7)MHT1 0 0 kHz. lm 

at. ju^aas&f^sAjwi s^>fe. H2t. ^ 
timt&m2ox:t,zm&&jmmu2<)x: t^MTt 

0. 1-0. 8£>|gfflT'AjUT 

*, 

[00 28] x = 0. 1-0. 8t3&WCii. P 
dc=lX10 8 -2X1 0 19 QcmX'foifz« 

[0029] mmm3 

mtmutmmizLx. mf&&t>H5 3-b) <ni 

o.7 -Cuo.3 )0-bZnO-47Fe2 O3 fc U 
ZZT'b = 0. 5, 10, 1 5, 20, 25, 30, 3 
5, 4 0fc£*J:5C, 'J>-^K07x7-f hffilSftS' 

mrift. o°c-6 0TO$Eatc^o. tmmmuzm 

£ Lfc . a fc * b = 2 5 OTO«aS*(i*ll^3^«f 
fteftJHU b = 3 0£Lh(iMia«l+SDSfctJ:-&juWia 
tfSWkfflStiOTc **>teftS:l23l£* 
"t. l^3^^<>^J:p(c. AMi(i^i*t=*>feof 
t^t, T c b(Dimnlti>t,z&®.mzt&TLX 
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^S. M2avl>ib<7)mMtti>lZ\^±L. 3 5T1£*£ 
^LTV>*. l^oT, b#3 SJjLLTtt, /ij&W: 

&4SBfcV^£ 0 LiZtfiX. b#0-3 5^)$eH ( b 

[00 30 3 b=0-3 5 (b^Ot^tf) fcfc 
Wtti, pdc = lX10 7 — 5 X 1 0 10 QcmT'£)o 

[003 1 ] HJM4 

10 mm2tmfcix.m}t* (7o-c) <ni 

0.7 -Cuo.3 )O-30ZnO-cFe2 0 3 fc U 
Z\Z\X'c = 30, 35, 40, 45, 46, 47, 4 
8, 49fc£SJ:'5£. 'Jy/t^7x7^f NiiM 
tlfcft, 0 <, C-6 0 e C^IEffl^t)/iO. Jti§»3fru£«l 

fc. *<ote*£@4£53rr. 04^4>gj4>j&*SrJ:3fcs 
c^'4 8. SOTTAjui #££^L*o^. t 
an<m, c#48. 5W±t& U< S< * 0 . *fc3 
2%OTT'i>0H^*HCiSV^€^tTV^ o >L(2ox:(ic 

LtM*igHtic3&«3 2-4 8. 5?**. 

[003 2] c = 3 2-4 8. StiSWCfcL P 
dc = 5xl0 8 -3X 1 O l0 QciiT2&-3jfc. 

[0 03 3] HSW5 

HJ£M2i:|5]^LT, ffl^jtS: (70-c) (Ni 
0.7 - Cuo.3 ) ■ 30ZnO - cFez O3 £ U <I 
:tc=46. 5, 47. 0, 47. 5, 48. 0, 4 
8. 5t^r^7x7>f hflSSftSrftfc. d<n?><0 

0 0-1 5 OOkgf /mm 2 Tfeofc. ife. C^^O^t 

[0 034]^. i^j!,^-^K*^-fy^^y 
X^WAL&HJfcMlfcTOttTffl^Lfc. *<n 

^^SStC^rfo c=47. 0-48. 5t^fcV^T 

40 T, 7x7^ hffitttJ?l^iSSCi3V^T«i, c=47. 
0-48. Sh^rt^X^^c^fflt^'&ii:^ 

[00 3 5] HMM6 

hs^ e am ix ±-)v FmwJ yy?? 

0. ffi|g^fttffltt$tt3 0 0, 700, 1 200, 1 
6 0 0, 2 000, 2 200kgf/mm* (KSdfi£J I 
50 SK) fc^roTV^. 
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[0036] ^<7)$£H£[I6 &frt. *->H«4ffIl<0tt 
ff5ltt$# 2 0 0 kg f /mm 2 irFO^HT A L tfWtiHZ 

Tti. |ft(f5¥tt$j&*2 0 0kgf /mm 2 £JlT^t>£)£JflV^ 
ft^A^±W^&ft* 

[0037] mmm7 

/cm 2 •e^lOmnL S3 3flmC0R^fc^Lfca 
^^T'9 0 0*C, 9 5 0 e C, lOOO'C, 105 

[0 0 3 8] *<Qm&*m7&Ft. c=47. 0-4 

5<AtSSfc£i>-£*fcc=4 7. 0-48. 

[0039] &±0>mfflfrt>bfrl X 0 N i , C 
u,Zn, Fei0»^±^t l/C#rt**tf* 20 

m&mi < *s < -r ft - 1 ft . 

[0040] ifc, :^7x7>f b±fiSt^«Jt 
t a (Ni(i-i) -Cux )0-bZnO-cFe2 
O3 . x = 0. 1—0. 8, a + b + c = 1 0 0 4: U 
b=0-35 (b = 0*>3*f) , c = 32M8. 5k 

t&ztv. a jut mx\ m&tfA^m&tmzft 

[ 0 0 4 1 ] #§IMMT'(i. 7xyJh(0mmm£N 30 
iO, CuO. ZnO, Fes O3 LfcWftdOWt 

C MiifCo^Mn, Ca, Cr, A 1 , TifO^ 
M3£-£tfrLTi, 2£MFW3^ftft^^£^W 
bT*>. ±J&fr#N i O, CuO, ZnO, Fe 2 O3 
X'ffitfit6i><7)Xfotitf. #fB»>!>l£fflfc:&&. 

1 0 0 4 2 ] ttz. ®*<7>=Hffismfmtomm£ 

±mx*ft%-ox^&j)\ mmzmm&£tfm&A 

7K^^. w^wsraffluri, mm 40 
[0043] *mmmx&. xmi7x5^f h k l 

TrW^ivt^ftN i -Zn^7x7-i h&t/N i -C 
u-Zn^7x7^t:^^»tl^^ 

to. yxy-ivnkmm^z^fhm^zmmt 

uemMk. 7x74 httn&g&WzxiiiEl, 
#tt^W^>^^5:^Wftt^r^ftt0t\ # 
*Lt>N i|7x7-f Ntmfc^^BBSSn&t^'C* 50 
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<. Mgl Mnl Col Cu| ( Li|, 7x7 
A h%&V*ti!>0mG4t* Z n O^tzJ: ft Wtm&lX 

[oo44] dtttftmrnrnmrntzmttt . 
[0045] *m<oM$Mmttm** ^w/H7 

x^WWTO^afNid-u -Cu«) 
0-bZnO-cFe2 Os k Itz^r&lZ, x = 0. 0 
5-0. 55, a+b + c = 100. b=ll. 0- 
25. 0, c=44. 0-49. 7 fth^k^WSSik 
■Tfto 

[0046] BisBxfcO. 05£l±kt/£OJi. M*Sitt 
£0. 5 5OTfcLfc«£, x£0. 5 5£Lhf«J: 

#3 500 GOTt^o, ttasatffiffip d c #1 x 1 o 
7 n-cinEiTfc«3&*^-eibs. Ufc^r, x=o. 

0 5-0. 5 5fcLfc, 

[0047] MlSb^l 1 . 0OThtfti:20 
rWBBo^OOOGj^Tfc^O, -3fb#2 5. 0 
ULLTtil OOtt'<OB5o^3 SOOGUrFfc&ft. L 
*T, b=ll. 0-2 5. OfcLfc. 

[0048] Mf2c£44. 0OTi:-rfti:20 
raBsoAM 0 0 0 GOTt =3r5 fc^fc 1 0 0 o CT<0 
B5Qj&*3 5 00GOTfc$r9, -#c#4 9. 71jlit 
tipdc^'lXlO 7 Q ■ cttbkTk%&iJ*t>X'$>&. L 
tztf^X, c =44. 0-4 9. 7fcLfc. 

[0049] ^t*%^iMI^«tttf^a«cW=Srli 

[0050] H»8 

±J&fr£3 2 (Niti-i) • Cu* ) O ■ 2 OZnO ■ 
48Fe 2 Os fcU ;;tx=0, 0. 005, o. 
1, 0. 2, 0. 3, 0. 4, 0. 5, 0. 6t&ft± 
Ofcs KffcSUor-Fea O3 ) fcBMk--/^;KNi 
0) J:Rffcm2ffl (CuO) £j:Vltffc&£tf (ZnO) 
^Ifli: L , jK- F 5 /WCT 2 0 M^I-^ L/Co 

[0051] ^t. zixbnmia&mi&tt*fcx 

[0052]^', ZtlbeOfflffi%lZPVA*lvrt 

%^%&uzmz, fm&2h>/a$ x<ftmi8 

mm. ftffltol 2mm. ^?^7mrai7)fi£B^i:^ft <fc d tC^fe 
tf'tM, ^tCT9 0 0°C-1 4 0 0°C£7)i6fflr4B# 
[00 53] in^cOjRteflMOffiJKfrr^^T 
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= 0 tc Jt*«HSffl££» 2 0 0 'COTfcl&T*- & £ t 

[0 0 54] ^^MifttCOVrCTs i n^O^ 
1 0 0till«t«L^»O^t, Ef£0. 2 

7>ftM-^MV>-C, lOOKHz, lmA^^ 

U itW^^iSU^ »ffcti, «KSt^ffi 

tcj; o 2 ot^i/i o o-azm^^B-H^m 

[00 5 5] i*L^(^lgtt**l28t:5H-. 08 £0 
W&Jtot;:, 2 0*CT'CDB5Gtex = 0~~0. 6fci5l* 
T(i4 0 0 0Gj^Ui'CS»S* y , 1 0 0°CWB5o(2x^ 
0. 5 5fcfcVvT3 5 00G£U:T , &£. pdctex^ 
0. SSfctSWtlO? Q -cmVJ±^lX^h. & 
tz. /ifi2 5O-3 2 0<OfflfffltA'5. HB3&»(C«a8tt& 

fztf^X. Zti$>0)&%frt>. x = 0. 0 5-0. 5 5 

[0 0 5 6] m&M9 

o.8) -Cuo.2 ) O • bZnO ■ 48Fez O3 b 
Ud<ITb=10, 12, 14, 16, 18, 20, 
22, 24, 26b%$>£olZ s ^^7x7^ 
j^M:1 0 50CTflB£LT*#fcfc* Bsc, u. Pd 

[0 0 5 7] £ft£Offl^ft£@9fc*tf\ 09 J: 9 
i -5 tC. 2 O'CtCfett-g) B 5 o^4 0 0 0 G£*r$- 
bO$gffl(il 1-26TM. 1 OO a C£&ft£B5o# 
3 50 0G£5KtbcOOT(i;10-2 5T£>&, 

t&tSdfc^tTV^, pdclilO 9 -10 H Q- 
cm^LT^So bfc&iX. Z.tlh<?yl&%frh* b = 

1 i-2 5£t&rr&o 

[0 0 5 8] g&Sfiffll 0 

»J8t»LT,±)i!cM(80-c) (Ni 
0.8) -Cuo.2 ) O ■ 2 02 nO ■ 4 8F e2 O3 t 
U ::tc = 50, 49. 5, 49, 48, 47, 4 
6. 4 5, 44, A^btthkote, »JV^7x7 

^M^^l0 5o i cr^Lr^#^ b 50 . 

[00 59] i*i^Wiai5eteaS:l39*=33rr. 09 J; 9 
tyfrttk dfc, 2 0°CtCi3tt^B 5 o^4 0 0 0 G£^rf 
c<0KH(i44-50"C&»). lOO'CtefcttSBsotf 
3500GJ^tc<OiEiS(±44-50Tft&. 

jtz*i2 20— 3 1 ocoagfflic&o. K^ffltmfcLra 

mi-hZt^lX^h. /odctic = 43-49. 7 
££^T10 ? ^ ■ cmiilLSr^b-O^* 
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Ztl^CO^m^. c=44. 0-49. 7£B&t 

[0 060] HMM8-10X-U, 7x7^ 
Ut£NiO, CuO, ZnO, Fe 2 O3 fct« 

te&<, GUtfCo^Mn, Ca, Cr, A 1 , T i ^ 

comnm^ixh. ttzwM*tz&±tL&^$m£ 

^lXi>, SMfttfN i O, CuO. ZnO, Fez 

o 3 xmfctihcoxhtitf. *m<oimi£*>&. 
10 [ 0 0 6 1 ] a * . 

m^^zitKmmxh^xi. mx&?*>*>x 

[0062] 

[0063] 48w>4 9 1±. wmwwm 
msmm itzm£xhnmmzm±'t hzt 

[0064] *»flfl<!0Kfl:ttaffitr^ti, mm*fcfiH££ 

mi) *%pmmifcffli izm&^-^vmnj y? 

30 (0*. OEPii^Ux^r;^Wr\ AEpfix 

[02] *^B<^ytW2t:±5ftSCuO<0fflflgi[xi: 
7x7^ h*Sttfltf9jU2ot: . A jut fl>|J8#£5r*-0?A 

[033 *^<50HifiM3fc:t3tt&ZnO<7)fflfigilbt 
7x7^ h^f^jujox: , Ajut 

[04 ] *^B<^HJt0>J4 (Cijtt^ Fez O3 ^ffl^M 
40 c i:7x7^f bft&gfacOuzti'c . t an^ AjUt «W 
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